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l. ISABELLA LAKE BACKGROUND T 1. ISABELLA DAM REMEDIATION

[1l. CURRENT MONITORING ACTIVITIES AND

I;sabella Lalke IS a Leservofir mlide ?p@f ltjwo earthﬁn dams onftqekKern Ame K /,_n-«\ ] e In 2005, the USACE determined through a risk assessment process based primarily on life safety that the both o WATER QU ALITY CONDITIONS
River about 40 miles northeast of Bakersfield, between the towns of Lake W [ mes ma - — N7 7] hisabella Dams posed unacceptable risk. Therefore, the Isabella Dam facilities require structural improvements to safely meet ]| &

A PN - SR ANLAY, o0 . . o ! : : = A field team from the USACE Sacramento District visits the reservoir monthl
Isabella and Kernville in California (Figure 1). The dams were completed in s Y s \ = -/ 5 1 Jauthorized project purposes and to reduce risk to the public and property from dam safety issues posed by floods, = Y

to monitor a wide range of parameters using a Hydrolab ™ Multiprobe sonde, as shown
In Figure 2. Water quality data is obtained from the Kern River’s north and south fork
Inlets and both the Main and Auxiliary Dam outlets. Water quality profiles are also

1953 to provide flood control, irrigation, and recreational benefits. The Main
Dam is 185 feet high and 1,725 feet long and the Auxiliary Dam, 2,000 feet
away, Is 100 feet high and 3,257 feet long. Together, the dams provide 570,000

earthquakes, and seepage. Remediation alternatives are being considered as part of the Isabella Lake Dam Safety
Modification (DSM) Project. Construction is anticipated to begin in 2015.

The USACE implemented a pool restriction based on the seepage concerns to reduce risk in the interim until the

- . : . C o | ken upstream of both dams at the presum locations; data is collected at 1-
acres-feet of storage space at full capacity. The dams protect more than 300,000 USACE completes design of the permanent solution alternative. The current pool restriction is 20 feet below full pool level : G eal of both da aatt © presumed deello_est Oiit % S; ¢ ; L
people located in the Bakersfield area and about 350,000 acres of agricultural i 0 | | _ 18 [ e L IRVl Re S LN TUTE S SHOWS UIC MONIEOKINg
i D (elevation of 2585.5 feet), or 63% of full capacity, during the flood control off-season, from March through September. - locations where data is collected during each visit. The collected data includes water
land and oll fields. The dams are operated and maintained by the US Army Water quality parameters are being monitored on a monthly basis (see “Current Monitoring Activities” for more = R 11 Fe. B, conductivity (salinity) dissolved oxygen (DO, and turbidity

Corps of Engineers (USACE), while the park facilities are operated and
maintained by the US Forest Service.

Isabella Lake falls within the Tulare Basin which is regulated by the
Tulare Lake Basin Plan. TheBasin Plan has been approved by the Central
Valley Regional Water Quality Control Board and establishes water quality

Information). By collecting data, a water quality profile can be developed and the USACE can check compliance with
federal and state regulations for drinking water and aquatic life limits as well as more local objectives set by the Tulare
Basin Plan. In the future, with the anticipated remediation activities, other water quality regulations will need to be adhered
to such as the California Construction General Permit (CGP) for storm water.

Data Is also collected on an hourly basis in the top 1 meter of the reservoir by a sonde
housed In a buoy near the Main Dam (Figure 2). The buoy was installed in April 2011.
This time resolution will be more relevant to expected conditions that need to be
analyzed during any remediation activities.

Table 1 shows the seasonal ranges of select parameters collected between April

objectives to ensure reasonable protection of beneficial uses and an ” : : .. s : _ _ _ _
Implementation program to achieve these objectives. Water quality objectives eriL'lZerat”reBiﬁlm Is):rizlc\fd Oxyg(::ag%” Surfar::: (unllgi))ttom C:unr(::cc:wtyégft/ocrrnn | SUJL’ZZ""W “:cl;ltjt)om 19 SR ey 2009 and March 2012 Wlt,h the associated water quality goals determined l:_)y the Tulare
are stated for parameters such as: dissolved oxygen, electrical conductivity, Soring (March, April, May) | MainDam  |10.14-15.52|888-13.39|8.74-11.16 | 412-1045 | 6.87-82 | 6.5-8.05| 88-138 | 73-137 | 0-625 | 1.9-1132 1 Basin Plan. Isabella Lake g pH and DO are prone to exceed the water quality standards
turbidity, pH, and a variety of metals. The Basin Plan also documents the [ AN Auxiliary Dam | 9.75-15.45 |9.52-15.34| 8.31-11.31 | 6.84-10.57 | 6.3-8.13 |6.89-8.28| 88-139 | 80-166 | 0-121.2 | 55-118.2 by oo set b_y the Tulare Lakfe Basin Plan, espeplally In the summer_ar!d fall. The Central Valley
following surface water beneficial uses for Isabella Lake: hydropower Summer (June, July, Main Dam | 16.26-25.32|12.3-21.54| 8.15-10.12 | 0.23-8.89 |5.89-8.81| 6.24-7.6 | 70-104 | 58-103 | 0-29.9 | 1.3-585 2 o Regional Water Quality Contro Board iIs working towards listing Isabella Lak_e on the
generatiOn (POW), water contact recreation (REC-l), non-contact water August) Auxiliary Dam 15.61-23.74|14.79 - 22.55| 7.07 - 10.32 4.5-9.38 6.49 -8.5416.59-8.27| 69-103 61 - 105 0-19.6 0-42.7 élo = * .. : -l E - d :;ZZ: Clean Wat-er Act303(d) ||St for H and DO due (10) the|r eXC-eedance Of the Basin P|an’3
Jrecreation (REC-2), warm freshwater habitat (WARM), cold freshwater habitat || { 7" (SPtember (;cmber' RS = D I R R - <. 0T/ RO/ e S S— o water quality objectives and impacting cold freshwater habitats (CSWRCB, 2010).
. (COLD), Wlldllfe habltat (WlLD), and freshwater replenishment (FRSH) . ovember AUXI|I-ary Dam 11.79-2295|11.63-21.9| 6.46-11.74 1.11-11.67 |598-7.89|6.05-7.87| 79-128 79 -128 0-8 0-43.8 ‘Dg . . L - _ _m::z:i:b:'iuake TOtal Maximum Da"y LO-adS (TMDLS) are antICIpated to be COmpleted in 2021. Flgures
Isabella Lake iS responsible fOI’ bOth COLD and WARM ﬁSh, however due {0 Winter ([)Feecberr:al:)reyr), January, AM.a.In Dam 6.49-996 | 6.09-9.64 [10.28-16.44| 9.01-14.34 |5.06-8.25|6.26-8.07| 104-159 | 104 - 159 0-6.8 3-394 ’ . m " - 3 and 4 ShOW a more detalled graph Of the DO and pH ranges CO”eCted throughOUt the
uxiliary Dam 6.22-9.5 6.08 - 9.32 9.5-16.9 7.6-16.27 5.81-8.17(6.73-8.25| 103-158 | 103 - 157 0-9.6 4.9 -136.3 u - - - - -
the warmth of the water, coldwater fish species find it difficult to breed and ——— 2 4 "y year and the corresponding Tulare Lake Basin Plan water quality objectives for Isabella
Lsurvive year round. Warm water fish species found in the lake include S Turbidity | to exceed L N oo L Lake, WARM, and COLD. _ _ 3
JHardnheads, Sacramento Pikeminnow, Sacramento Sucker, Riffle Sculpins, T e P " | lsaellaLake | Nature SmPEIAtyE of | pinimum for cOLD: 7 6.5-8.3 Maximum of 300 "o E The spring temperature profiles for Isabella Lake at the Main Dam and Auxiliary
“Ismallmouth Bass, Largemouth Bass, Channel Catfish, Carp, Bluegill, and i | Minimum for WARM: 5 . 0 Dam are indicative of a well-mixed Iake_ (Flgure_8). Thisis I|_kely dge to the high winds
> 100 10% 5 experienced daily at the lake. For more information, see section “Mixed Water
— —— ABLE 1: ol I ater Quality Paramets i j( Column.” Isabella Lake i1s a warm climate lake with summer water temperatures greater
l * by ™ . . = ; y Auxiliary Dam pH Profile than 20°C. Due to the warmth of the water, coldwater fish species would find it difficult
1‘ . ' . Wind Speed . . to breed and survive year round.
B Stratification = Levba L 1l gl L ¢ , Sy X i ! an e m i The USACE’s historical water quality monitoring has also discovered periods of
Layers e e = 8 "a X L & S - " high arsenic levels at the bottom of the lake which exceed drinking water standards. The
i £° ¢ Yot : ¢ e s ¢ 1 %2007 7 o S . ' comparison criteria used is based on drinking water limits, but according to the Basin
Thermal Profis TR e it A I SRR DI o 20 E ) . » Plan, Isabella Lake is not used as a municipal water source. However, downstream from
— H == : £ — 42010 6 the dam, the Kern River is used as a source of drinking water.
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V. MIXED WATER COLUMN R : : :
Lakes similar in altitude and latitude as Isabella Lake are classified as warm @ 5 s s
monomictic thermal lakes, such as Lake Kaweah and Lake Success (Figure 9). B e
These lakes typically circulate freely once a year in the winter at or above 4°C, and S~ 2 o pr—
are stably stratified for the remainder of the year. Stable stratification is a result of Rt T,
the water column thermally dividing into three regions which are typically resistant Ne _Jane: & e
to mixing with each other, as seen in Figure 4. The deepest stratum, the ok e _ . I
hypolimnion, is made up of a cold, dense, relatively undisturbed layer of water. The T An extensive monitoring program is being implemented at Isabella Lake. The
upper stratum, the epilimnion, is made up of uniformly warm, circulating, and . Late S Phytoplankion 1985 -2005 ke bl USACE will be installing additional buoys upstream of the Auxiliary Dam and in two
fairly turbulent waters. The middle stratum, the metalimnion, is characterized by a D N SRR other locations to better characterize the reservoir’s background water quality. Each
strong temperature gradient as the upper and lower stratums intersect. NN SR GO0 _ buoy will hﬁuse)twohmum(-jsenson Sg)ndles todcollect I’ealdil’lgsI at regular icnterve;lls (ab]?ut
However, Isabella Lake does not follow the warm monomictic WL peung A\ N RGN e SRS - | once every hour). The sondes will be placed at approximately 1-meter from the surface
characteristics as is expected from its location. As seen in Figure 8, the temperature = : and one approximately 5-meters below the surface which will be suspended by a cable.
profile for Isabella Lake represents a polymictic thermal lake type which is Temperature Profiles Spring 2009 £ | | e Each multi-sensor sonde will house the following sensors: temperature, conductivity,
characterized by frequent or continuous periods of mixing during the year. Data DR e O o D & g w0 e optical dissolved oxygen (DO), pH, depth, integrated chlorophyll, oxidation reduction
collected from the monthly water quality trips have shown evidence of the lake y il | ¢ potential (ORS’), agld a Se'; Cledanindg turb:di(tjy Eensor. The nigobuzoﬁl?gd mU|tip|f|0§eS
being completely mixed the majority of the year. There are brief periods of b NI - are anticipated to be purchased and installed this summer of 2012. uoys will be
strat?ficatic?n during the summer and fall, but the majority of the lake is still well- 2 equipped with a telemetry system that will allow for data to be viewed almost
mixed. Figure 10 displays the temperature profile of the three lakes (Isabella, e Instantaneously from any computer. The buoys will be kept in place during
Success, and Kaweah) during monitoring events in spring of 2009. This figure 8 construction so that water quality can be closely monitored.
shows the mixing characteristics of each of the lakes, Isabella Lake’s curve ) Water quality data at Isabella Lake will continue to be monitored and collected
represents a completely mixed water column while the curves from Lake Success . to determine baseline parameters. The baseline parameters will be used to compare the
and Lake Kaweah show evidence of the three strata. 60 water quality of the lake during remediation activities. After the seepage, seismic and
Isabella Lake is regularly subjected to high winds which are the most likely B ——————————— hydrology issues have been repaired in the dams, it is the USACE’s goal to ensure the
cause of the unique mixed characteristics of the lake. As seen in Figure 5, wind !ake’s _Wat_er quality Is restored to its natural state, as determined by these baseline
energy mechanically distributes most of the heat in the epilimnion with the use of Investigations.
waves to mix the water. As wind blows over the surface for a substantial period of : :
time, wind dr_ift causes water to pile up, vv_ith arise in surface_levgl at the lee end of V. REMEDIATION ACTIVITY CONCERNS @3&21?2&;3%5&5&2&tc\)/\t/ﬁgvlzgllacclallllg T_;?(;hvigfe?gf;ﬂ]; eL;f?)?t.Cvlf/ee I\’/nvgluoléle;;t)hat
thep:;kri.ig:jnlgggrIcff%(()aclzslfethlittr;gr;;s? ;‘?\?elfl\ég:rslomgr;r\gggcn?i:;%Irte\?vﬁilzhr?ave If the selt_ected remediation _alterngtiv_e Includes construction, Isabella Lake’s popl_ level will be c!rastica_lly_lowe_red _to fully expose _the dams for repair. Tgble 1 and _Figures 3and 7 s_how th_at_ t_he like give special thanks to Veroni_ca Petrovsky, Ac_lam Riley, Mi_tch Stewart, John
been South-southwest with an average wind speed SR mph (Figure 6) Tulare Lake Basin Plan water quality objectives are not always met under natural conditions; construction activities will likely cause additional problems meeting regulations. If construction activities Esparza, Brad Call, Suzette Ramirez, Roxanne Dickinson, David Ho, Pete Arpin, Jack
ey O WSV SO Ly S e 0 cause prolonged degraded water quality, the lake’s numerous beneficial uses will be in danger. For example, if the dissolved oxygen levels drop, there will not be enough available oxygen in the Shamblin, Don WIHIS, Josh Smalling, Matthew Johnson.
towards the Auxiliary Dam. As the water iy ——— against the water column for some fish species to survive. Additionally, due to the unique mixed water column characteristics under natural conditions, a lowered pool level will lengthen the settling time for REFERENCES: Tulare Basin Plan, Isabella PMP, Isabella Lake Dam Safety
i rap and create aeration (‘)f the water. This effect helos p’ro duce higher levels of sedlmgnts thrqughout the lake. An |ncrea§ed sediment I_oad will likely cause t_he V\_/ater_qua_lllty to further de_grade. _Thg main areas of concern for_water qual_lty based on baseline monitoring mclude: | MOdlflCﬂtl?n (DSM) Project EIS (_2012), leqology by Robert Wetzel, the "
o e s T compliance with state and federal regulations now and in the future, the possible implications of construction activities around a lake that remains fully-mixed throughout the seasons, arsenic levels in CSWRCB s Clean Water Act Section303(d) List/305(b) Report, and the DSM website:
Y9  SSPeClatty y Lat. the lake that are near and sometimes above the drinking water limit, and hazardous algal blooms which are suspected to have caused fish and bird kills in the past (Figure 12). http://www.spk.usace.army.mil/projects/civil/Lake_Isabella_Dam/Index.html
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